
 

From Investigating Characteristics of Quadratic Functions  
Contributed by Dee Wilson (GA Mathematics) on Curriki 

1 

CURRIKI ALGEBRA UNIT 5 
Quadratic Functions and Modeling 

Lesson 5.3: Quadratic Functions and Rate of Change 
 
Unit 5: Quadratic Functions and Modeling 
The eight lessons (5.1-5.8) provide the instruction and practice that supports the 
culminating activity in the final unit project. The lessons in this unit focus on working 
with quadratic relationships.  
 
Lesson 5.3: Quadratic Functions and Rate of Change 
In this lesson students will be able to interpret functions that arise in application in 
terms of a real life context. They will calculate the rate of change of a function over a 
specified interval and estimate the rate of change from a graph.  
 
Common Core State Standards by Cluster:  

Grade Level Cluster CCS Standard 

8  8.EE.5 

9 Interpret functions that arise 
in application in terms of a 
context 

F.IF.6 

 
Lesson Preparation and Resources for Teachers:  

TE_5.3 Quadratic Functions PowerPoint (PowerPoint by Dee Wilson) 
YouTube.com video: “Average Rate of Change for a Function 
(http://www.YouTube.com/watch?v=BhewYCAio2M) 
TE_5.3 InvestigatingCharacteristicsofQuadraticsTicket out the door answer key 
TE_5.3 Worksheet Parabola Properties answer key 
TE_5.3 Quadratic Functions Quiz answer key 

 
Instructional Materials for Students: (print one copy for each student)  
 

SE_5.3 Investigating Characteristics of Quadratics Focus Activity sheet  
SE_5.3 Investigating Characteristics of Quadratic Functions Ticket out the Door Sheet 
SE_5.3 Quadratic Functions Quiz 
Mini-lessons about graphs of quadratic functions by Winpossible on Curriki 
Video by Sal Khan, Slope and Rate of Change 
SE_5.3 Worksheet Parabola Properties 
SE_5.3InvestigatingCharacteristicsofQuadraticsTicket out the door sheet 

 
Time: 50-minute session 
 
Lesson Objectives: 
Students will be able to: 

http://www.youtube.com/watch?v=BhewYCAio2M
http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Graphsofquadraticfunctions
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/SlopeandRateofChange
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 interpret quadratic functions that arise in application in terms of a context 

 find the vertex and the y-intercept of a quadratic function given either the 
graph or the equation 

 Calculate the average rate of change of a function 
 
Lesson Content: 
1.  Background Building Activity for Students (10 minutes) 
 

a. Vocabulary Building (Direct Pre-reading Vocabulary Instruction.) This activity is 
from Ruddell, M. R. (2007) Teaching content reading and writing. New Jersey, 
John Wiley & Sons, Inc.  
 
While starting the Warm Up problem, write on the board and read the five 
questions listed below. Underline the math-specific words as shown. Ask students 
what they think the underlined words mean. Continue discussion until reasonable 
definitions are developed.  

 
b. Warm Up Problem  

Our warm up problem will be a review of slopes of linear functions. Review the 
five questions with students. Ask them to work in pairs to answer the questions, 
then ask pairs to share their answers with the whole class with explanations.  

5-Question Mixed Review  
1. Write the standard form of a linear equation. (y = mx + b) 
2. Which variable represents the slope? (m = slope) 
3. Which function has a steeper slope: y = 3x – 4 or y = 2x + 8? Explain (y = 3x – 4; 

the slope is 3 which is steeper than slope = 2) 
4. A distance v. time graph of a car traveling at a constant is linear and the slope of 

the line equals the speed. If a car is accelerating, what shape does the distance v. 
time graph have? (it would be a curve or quadratic function)  

5. What is the standard form of a quadratic equation? (y = ax2 + bx + c)  
 
2.  Focus Question based on today’s lesson (25 minutes) 

Focus Question: (Write it on the board.) 
 
How do we calculate the average rate of change for a quadratic function? 
 
Show the YouTube.com video Average Rate of Change for a function 
(http://www.YouTube.com/watch?v=BhewYCAio2M) Watch the first 1:13 minutes 
of the video and ask students to record the equation for finding the average rate of 
change for a quadratic function in their notebooks.  

 

http://www.youtube.com/watch?v=BhewYCAio2M
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Explain to students that the slope of the function is changing; therefore to find the 
average rate of change for a given interval, the slope of the tangent line is used. 
Discuss any questions the students have at this point. 
 
a. Small Group Practice Activity  

Next, advance the video to 1:15 minutes. In small groups, ask students to solve 
the problem from the video.  
Example:  
Find the average rate of change of 

 
 
When students have solved the problem, watch the video and allow students to 
self-correct. Discuss any questions or concerns the students have. 

 
b.  Whole Class Activity:  

Show the TE_5.3 QuadraticFunctionsPPT starting at slide 30. Discuss. This graph 
shows that the slope of a quadratic function changes.  
 
Explain to students that quadratic functions can be written in standard form (y = 
ax2 + bx + c) or in vertex form (y = a(x-h)2 +k). One benefit of the equation 
written in vertex form in the ‘a’ is equal to the slope from the vertex to the point 
on the parabola, one unit to the right. 
 
Show slide 31 and 32. Ask students to explain what changes. Lead students to 
see that when the ‘a’ value is negative, the parabola opens downward and when 
the ‘a’ value is large, the parabola sides are steeper or the parabola is narrow. 
 
Next, look at slides 33 and 34, what happens to the parabola when the ‘a’ value 
is equal to ½ (it gets wider, less steep) or -1/2 (reflection of slide 33). 
 
Ask students to answer the bubble question on slide 35: “When the slope is 
larger than 1, the graph becomes…” 
 
Show slide 38 and ask students to answer the bubble question: “When the slope 
is smaller than 1 then graph becomes…” 
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3. Individual Activity (10 minutes) 
Return to the YouTube.com video. Pause at minute 1:48. Ask students to solve this 
real-world problem, which requires solving for the average rate of change for an 
interval. Monitor student progress by walking around and assisting as needed. When 
students have successfully solved the problem, play the rest of the video so students 
can self-check by viewing the given solutions. Discuss any questions or problems 
students have.  
 
Project or give each student a copy of the SE_5.3 Investigating Characteristics of 
Quadratic Functions Ticket out the Door Sheet and ask students complete the 
activity individually. Review the solutions with the whole class using the TE_5.3 
InvestigatingCharacteristicsofQuadraticsTicket out the door answer key. 
.   

 
4.  Assessment (Whole class process – individual work) 

Explain to the class the importance of the vertex form of a quadratic equation. A 
quadratic in vertex form is in the form: 
 
y = a(x - h)2 + k.  
 

The critical point (vertex) of the parabola will be (h, k). In addition, the ‘a’ value 
will determine the slope from the vertex to the point on the parabola, one unit 
to the right (the larger the number the steeper and more narrow the parabola; 
the smaller the number the wider the parabola), as well as if the parabola opens 
up (‘a’is positive) or opens down (‘a’ is negative). 

  
Go to slide # 48 and #49. Ask students to identify the slope and critical point (vertex) 
of the given parabolas. 

 

Project or give each student a copy of the SE_5.3 QuadraticFunctions Quiz. Ask 
students to use a separate piece paper as their answer sheet and number from 1 to 
10.  Use the TE_5.3 Quadratic Functions Quiz answer key to review answers for a 
whole group review.   

5.  Extension Activities 

1.  Show students slides #44 through #52. These slides illustrate extensions to the 
original focus question.  
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Can an equation in standard form be rewritten in vertex form? Can an equation in 
vertex form be written in standard form? Challenge students to move between 
these two representations.  

 
Assign students the following worksheet SE_Worksheet Parabola Properties. After 
completion, ask students to work in small groups to review their answers and 
choose the best solutions for the group. Each group will present their solutions to 
the class for review. Discuss these presentations. Use the TE_5.3 Worksheet 
Parabola Properties answer key for solutions.  
 

2. Students may access the online mini-lessons about graphs of quadratic functions 
by Winpossible on Curriki. They complete the lessons and activities provided. This 
would be a good activity to do as a review with the whole class.  

 
6.  Homework assignment for additional independent practice (Note: This homework 

assignment can be done during a subsequent class period if you have the time.)  
 
Students view the video by Sal Khan, Slope and Rate of Change located on Curriki. 
This video gives the definition of a slope and shows how to find the slope of a 
graphed line. Ask students to write a brief summary of what they learned from Sal 
Khan on the video. How does this relate to what they did in today’s lesson?  
  

http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Graphsofquadraticfunctions
http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Graphsofquadraticfunctions
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/SlopeandRateofChange

